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XII. A Letter from Mr. John Robertfon, 
Lib. R. S. to James Weft, Efqj, Prefix 
dent of the Royal Society ; containing the 
Demonjiration of a Law of Motion^ in 
the Cafe of a Body dejieEied by two Forces 
tending conjlantly to two fixed Points. 



S I R, 

Read Apxil 6, r | "1 H E late Mr. Machin (who was, 
»7 9- J^ fQj. many years, fecretary to the 
Royal Society, and Grefham profeflbr of aftronomy) 
gave to the editor of the Englifh edition of Sir Ifaac 
Newton's Principia, publiihed in the year 1729, a 
Iradt entitled, ** The Laws of the Moon's Motion 
♦* according to Gravity," which was annexed to that 
Impreflion : Mr. Machin, in the Poftfcript to that 
tradt, after apologizing for not mentioning the funda- 
mental principles of the demonftration of the propo- 
rtions relating to the Moon's motions, fays, <^ Some 
** of which, I am apt to think, cannot eafily be 
** proved to be either true or falfe, by any methods 
^* which are now in common ufe." 

One of thefe principles he gives in the following 
words : 

** There is a law of motion which holds in the 
** cafe where a body is deflefted by two forces, 
** tending conftantly to two fixed points. 

<' Which 
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<< Which is, That the body^ tn fuch a cafe^ will 
«' defcribey by lines drawn from the two Jixed points, 
** equal folids in equal tinies^ about the line joining the 
^* /aid fixed points. 

And (after obferving that Sir Ifaac Newton has 
proved, that Kepler's law of bodies defcribing equal 
areas in equal times about the centers of their revo- 
lution, cannot hold, whenever the body has a gravity 
or force to any other than one and the fame point) 
further fays, ** there feems to be wanting fomc fuch 
«« law as I have here laid down, that may ferve to 
« explain the motions of the Moon and Satellites, 
«^ which have a gravity towards two different centers." 

About the year 1742, difcourfing with that emi- 
nent mathematician, the late William Jones, Efij; 
F,R,S. on the above-mentioned law, he (hewed me 
its demonfiration, and permitted me to take a copy 
thereof; and as I conceive it to be highly worth pre- 
ferving, I now ofFer it to your confideration, about 
giving it a place in the Philofophical Tranfailions*. 
I am, 

Sir, 

Your moft humble fervant, 

February 27, x t% 1 /• 

X769. J. Robertfon. 



TAB. 



1 76] 

T A B, IV. 
F I G. L 

Proposition. 

IF a body (P), projeaed in a given diredioB, he 
conftantly drawn towards two fixed points (S andT]^, 
which are not both in the fame plane wxdb the di- 
redion, the triangle (SPT), formed bj right lin^s 
drawn from the body (P) to thofe fixed points 
(S and T),ftiall defer ibe equal folids (STPP^STFP^), 
in equal times, about the right line (ST) joining the 
faid points. 

Fig. 2. For, fuppofe a body projeifted m the 
diredion PP\ and afted upon by two centripetal forces 
towards the fixed points S and T ; the angles PT S, 
P^PT lying in different planes. Let the time be di- 
vided into equal moments* 

In the firft moment, fuppofe the body, T^y its 
given force, fliould move along the line P F j and in 
the fecond moment, if no new force was added, it 
Ihould continue to move in the fame right line along 
P^^r^;PP^5 but when the body has cocne to P"^, fup- 
pofe it adked upon by the two centripetal forces, in the 
dire<5tions P'^T, P^S j and let thofe forces be in pro- 
portion to that in the diredlion PP\ as the lines P% 
Fi to the line P>(=lFP). 

With thefe three right lines P)>, PV, PV, complete 
the parallelopipid FP ; and the body in P\ being 
a<fled upon by thefe three forces^ in the directions 
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F/, PV, PV, which forces being as thcfe three lines, 
fliall move along the diagonal of the parallelopipid 
made by thefe three lines ; fo th^t, in the fecond mo- 
ment of time, the body:, inftead of moving from f ^ 
to /I, fhall move from P\to P^. 

Draw the limm SP.SF^ aiid TP\TP^ as allb 

Now, the foltd S T P P':=s foGd STP>| for they 
ftand upon equal bafes T P'P, T P'/t^ aiid have one 
common vertex S, or their common akituicte is the 
perpendicular drawn from S to the plane PT/, 

And the folid STFF^=::folid STP>^ for they 
ftand upon the fame bafe STP\ and lie between the 
fame parallel planes p P^\ s /. 

Therefore the folid S T P F= folid S T FP^ 

In like manner, in the third moment of time, the 
body at P'' being adted upon by three forces, in the 
direaions PT^ P^'S, P^X fball move along the line 
rP% fo as to make the folid STPT^— folid 
STPT'^j and fo in all fucceedlng equal moments of 
time, the triangle formed by right lines drawn from 
the body to the two fixed points S,T, ftiall conftantly 
defcribe little folids, each equal to the folid STPP\ 

Therefore, the moments of the folids being pro- 
portional to the moments of the time in which they 
are defer ibed ; the folid itfelf is proportional to the 
time in which it is defcribed, <^E. D. 

Some difficulties may, perhaps, feem to arife upon 
a flight view of only particular cafes of this propo- 
fition^ but, it is conceived, all fuch muft vanifh, 
when the fame is thoroughly confidered* 

For, as in two bodies T and S ; if T is aded 
upon by S, fo as to defcribe a right line, that is, 

if 
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if T falls diredly upon S, no area can then be de- 
fcribed by the right line conneding T and S *, but 
yet, this is certainly one of the cafes whereby 8 and T 
may poflibly ad upon each other. 

So in three bodies, S, T, and P j if P moves in the 
fame plane with S and T, no folid can then be de- 
fcribed by the plane whofe right lined fides are the 
lines connefting P to T and S ; but yet, this muft be 
one of the cafes whereby S, T, and P, may poflibly 
ad upon each othert 
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